Background: in some current policy discussions concerning long-term care, the emphasis has been almost solely on the costs of care. This dialogue must be replaced with a discussion of value, which emphasizes both the costs of care and quality of care. While the Resident Assessment Instrument (RAI) was originally designed as a multidimensional assessment tool aimed at improving clinical practice, it can also provide the foundation for a comprehensive data base that can be used to assess and monitor the quality of care. Aims and conclusions: using data from four sites (in Denmark, Iceland, Italy and the USA) and eight indicators of quality that could be derived from single assessments, we demonstrate how quality might be measured and compared using the RAI. Although this is for illustrative purposes only it does show how this data base can provide invaluable information to providers about the quality of care •within their facilities. It can also allow consumers and purchasers to evaluate the relative performance of different providers.
Introduction
A loud chorus of voices has, for some time now, been lamenting the high cost of health care. Indeed, much of the discussion of health care, especially as it relates to the burgeoning elderly population in the industrialized world, has focused on health care costs. But these discussions of the costs of care are woefully misdirected, unless they focus on the more general issue of the 'value' of health care, an issue which incorporates notions of both cost and quality. To move the discussion of health care for elderly people away from a focus that is exclusively on costs to a focus on value demands that we inject into these discussions some conception of the quality of care provided.
Although quality of care is a complex, multidimensional concept, its essence is captured by the definition offered by the US Institute of Medicine's committee charged with studying quality assurance in the Medicare programme. It defines quality of care as "the degree to which health services for individuals and populations increase the likelihood of desired health outcomes and are consistent with current professional knowledge" [1] . This definition demands that those concerned with quality focus their attention on what Ellwood [2] identifies as a "technology of outcome management". This is "a technology of patient experience that focuses on the effect of medical choices on patients' lives so that patients, payors and providers can make more rational decisions in medical carerelated areas" [2] .
Such a technology has four components. First, it requires greater reliance on standards and guidelines that practitioners can use in making treatment decisions. Second, it demands the availability of data bases that routinely and systematically measure patients' care, health status, functional status and well-being at appropriate time intervals. Third, it requires that these data on patient status and outcomes be pooled on a large scale. Fourth, it demands that the information gleaned from these data be disseminated to those charged with responsibility for patient care, including consumers, providers and payers [2] .
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This paper illustrates how one segment of a technology of outcome management is developing in the field of nursing home care. It provides an example of how the information available in the Resident Assessment Instrument (RAT) being tested now in a number of countries can form the informational basis for a system of outcome management and quality assurance that consumers, payers and providers can use to enhance the quality of care and quality of life for elders receiving long-term care in an institutional setting.
This illustration, however, does not focus solely on the outcomes of care. It also includes considerable information on the process of care as well. Donabedian's triad of the components of quality identifies three types of indicators of quality: structure, process and outcome [3] . Structural measures of quality, such as staffing levels, relate to the capacity of a setting to provide care. Measures of process quality focus on the appropriateness of the services provided to the patient. Outcome measures focus on the effects of care on the recipient of that care.
A meaningful analysis of the quality of care cannot focus solely on outcomes. As Wyszewianski notes, the three dimensions of quality are not unrelated constructs. They are often intimately intertwined in patterns of causation [4] . Jencks and Wilensky put it slightly differently. They see the monitoring of process quality and the monitoring of outcomes as complementary. If one focused exclusively on outcomes, then one could provide little guidance to providers as to what aspect of the process of care has gone awry. However, focusing exclusively on the process of care pays little heed to the clinical 'bottom line' [5] . The RAI, as this illustration demonstrates, was developed so that analyses of quality of care in nursing homes could illuminate the processes of care as well as the outcomes of care.
Methods

The data bases
The resident assessment data for this illustration are all based on data collected using the RAI. These data, however, come from four diverse settings: 1. All Medicare or Medicaid certified nursing homes in the state of Kansas in the USA; 2. Sixty-five of the 75 nursing homes in the municipality of Copenhagen, Denmark; 3. All units in skilled nursing facilities in Greater Reykjavik, Iceland; and 4. Units from a random sample of nursing homes in Genoa, Italy. These settings were chosen from the available data for two reasons. First, each area represents facilities operating in very different types of long-term care systems. Second, the residents and the practice patterns across these units or facilities show considerable variation. This variation is observed among units within the same facility, among facilities within each area and across each of the areas.
The content of the RAI instrument itself, its reliability in different settings and the training procedures used in different settings are discussed elsewhere in this volume, as are the specific characteristics of the residents in each of these settings. However, it is important to remember from the outset that this presentation of the data from our four sites is for illustrative purposes only. This presentation allows us to demonstrate how quality might be measured and compared. Definitive statements about the differences in care across these sites would require both additional data and the use of more sophisticated multivariate statistical modelling. In addition, these data raise a range of interesting questions that can only be addressed through further analysis of additional data. This deeper analysis is not our goal in this article. Instead, we briefly illustrate how RAI data can be used for quality measurement and enhancement.
Measuring quality of care
The RAI provides an extraordinarily wide range of potential measures of quality. This is especially true when longitudinal data from multiple assessments can be pooled. For example, with such data one can look at rates of change in both problem-specific and more global measures of quality, such as decline in the ability to perform the activities of daily living. However, the current international data are all based on cross-sectional samples of residents, so these longitudinal measures were not available for this illustration. Instead, we chose eight indicators of quality that could be derived from single assessments.
Four of these indicators emphasize the prevalence of adverse outcomes. These are: (i) the presence of any contracture; (ii) the presence of any level of pressure ulcer; (iii) a fall within the 30 days prior to the assessment; and (iv) significant weight loss prior to the assessment.
The remaining four focus on the prevalence of potential problems in process quality. These are: (i) presence of depression with no evidence of the use of antidepressants or psychological therapy; (ii) any use of physical restraints; (iii) any use of antipsychotic medications or sedatives/hypnotics; and (iv) little or no involvement in activities.
It is important to note that none of these measures, in and of itself, necessarily indicates the presence of a problem in quality in a facility. For example, a facility with a high proportion of residents with psychiatric diagnoses may quite reasonably have a higher level of psychotropic drug use than another facility. In the same sense, a relatively high level of falls may, in some measure, be a function of a facility's laudable commitment to helping residents maintain mobility as long as possible. However, each indicator does represent a potential problem in quality worthy of further investigation. This is especially true when one sees a facility that is an 'outlier' on a number of these indicators. quality measure focusing on depression. The denominator is the number of residents with a diagnosis or symptoms of depression and the numerator is the percentage of the denominator who are not receiving an antidepressant medication or psychological therapy.
The analytic framework
The basic analytic framework used in this illustration rests on a variety of assumptions. First, data on residents and their care must be aggregated to the unit or facility level. Second, the patterns of care across units or facilities must be described and 'outliers' on the chosen indicators of quality must be identified. As Jencks and Wilensky point out, it is the patterns of care', rather than the strange individual cases that so fascinate clinicians, that must be the focus of quality assessment [5] .
Thus, this illustration takes a series of quality indicators, notes their central tendency and distribution in each geographic setting, then identifies the 90th percentile in the distribution for each indicator. The percentile ranking, in this instance the 90th percentile, is a measure of how the facility being reviewed compares with other facilities with which it is being contrasted (i.e. its peer group). It reflects the percentage of peer group facilities that have a lower percentage of residents with the potential quality problem. For example, if a facility is in the 95th percentile on pressure ulcers, it means that 95% of the facilities in the peer group have a lower pressure ulcer prevalence among their residents-only 5% of facilities have a higher pressure ulcer rate.
The assumption here is that those facilities in the upper 10% of the distribution for an indicator have a higher likelihood of a problem in quality of care. Those facilities with values near or above the 90th percentile would then, in a full-blown quality enhancement system, become the focus of more extensive review. This review would focus on whether the results observed in the more general analysis were the result of some set of factors beyond the facility's control or the result of practice patterns that place residents at risk of poor quality of care and poor outcomes.
Finally, it is important to note that the bulk of the results presented below involve no adjustment for the different types of residents residing in these facilities. With many indicators, such as more global measures like activities of daily living or cognitive status decline, such an adjustment would be crucial. However, with the measures chosen for this analysis, such adjustment is less important. The chosen measures reflect important clinical issues that demand attention regardless of the characteristics of the resident population.
The one instance in this illustration in which we do make an adjustment for potential differences in resident mix or case-mix comes with the process Table 1 presents the distribution of our quality indicators across the four sites. These results provide evidence of considerable variation both •within and across our four sites. Within each area, we identify the point at which a facility might be identified as having a potential quality problem worthy of investigation. In Kansas, a facility in which more than 37% of the residents have contractures would be identified as an outlier. In Reykjavik, a facility in which over 48% of the residents had contractures would, given our criterion, be an outlier. While in Copenhagen, a facility in which over 23% of the residents had a contracture would be an outlier.
Results
Some of the most interesting aspects of the table appear in the variation across the four sites. With pressure ulcers, falls and weight loss, we find indicators with relatively low base rates (i.e. 8 -12%) in all four sites and relatively little variation across them. In the case of little or no activities, we find relatively high rates (i.e. between 47 and 78%) in all four sites and considerable variation. With the use of physical restraints, we see Kansas, Reykjavik and Genoa at roughly similar rates and one site, Copenhagen, with a rate of restraint use that is much lower.
Another aspect of Table 1 that is worthy of attention is that each site, at least in these raw comparisons, has indicators on which it looks relatively good and indicators on which it looks relatively bad. The Genoa units have the highest rate of physical restraint use, but they also have the lowest relative rates of significant weight loss. The Reykjavik units have the lowest relative rate of depression with no treatment and they also have the highest rate of residents involved in few or no activities. The Copenhagen units have the lowest rate of physical restraint use and the second highest rate of falls. The Kansas units have the lowest rates of antipsychotic and sedative use and the highest rate of falls.
Looking across the four areas, one might attempt to identify the potential quality problems within each area using some clinical or statistical standard. Several different thresholds can be used for this purpose. One is the comparative position of the facility relative to the peer group, which we are using in this illustration. Another possibility is to establish some absolute standard. For example, a standard for pressure ulcers could be established at 20% of residents. This means that if more than 20% of the residents in a facility had a pressure ulcer, it •would constitute evidence of a C. D. Phillips et al. The chosen unit is not an outlier on any of the eight indicators. However, the table still contains information that may be of use to both the facility and any monitoring organization. For the facility itself, its rankings on treatment for depression, the use of physical restraints and weight loss are at or above the 80th percentile. These may be clinical areas in which the facility could profitably review its standards and procedures. Additionally, even although it is only in the 64th percentile on the activities measure, almost 80% of its residents are engaged in few or no activities. This may suggest another area for review. Finally, the facility is in the 18th percentile on falls, indicating that the facility has a lower fall rate than over 80% of its peers. A monitoring authority might want to determine how such a low ranking was achieved in order to inform other facilities about the 'best practices' in the Reykjavik area concerning falls prevention.
Discussion
This illustration of how the RAI can be used for quality enhancement is simply that, an illustration. It looks at a very limited number of potential quality indicators. It uses only cross-sectional data. It is based on a limited set of facilities in a small number of international sites. This illustration does, however, give one a sense of how RAI data might be used for quality enhancement or outcomes management.
The RAI is a powerful tool that can serve many purposes. For researchers interested in populations and their characteristics, it provides a common language with which to describe in detail the needs and strengths of elderly subjects receiving care in a range of institutional settings. For clinicians concerned with the care of individual elders, the RAI provides much of the information needed to structure care plans that maximize the independence of the elders whom they treat.
However, the usefulness of the RAI is not limited to researchers and clinicians. A comprehensive RAI data base is a potentially invaluable resource to those concerned with determining the value of health care, with outcomes management and with assuring that older people receive high-quality institutional care. As Kane noted in his recent discussion of improving quality of care in nursing homes in the USA, it "represents a universally available tool that can form the basis for collecting and analyzing information on the expected and actual course of nursing home patients" [6] .
In most instances, the responsibility for quality enhancement in long-term care is a shared responsibility. In part, this responsibility rests with the provider of the care. In the end, it is only through their action that quality can be achieved and maintained. But quality enhancement is not usually left solely in the hands of the provider. The consumer and often a thirdparty purchaser such as a governmental entity or an insurer, play an important role as well. Consumers, purchasers and providers can, with the information available in an RAI-based data system, pursue their goal of better quality from a base of shared information.
As Kane and Blewett indicate, quality enhancement "implies both a means of assessing the level of quality and the services provided and a commitment to taking effective action to correct deficiencies uncovered" [7] . The same holds true for the more general concept of a "technology of outcomes management" that allows one to assess the value of health care. The RAI offers direct assistance in the first of these requirements, "assessing the level of quality and services provided".
Unfortunately, the RAI in itself cannot create "a commitment to taking effective action". However, no commitment to action or identification of effective action can exist in an informational vacuum. An RAIbased data system can create the informational foundation on which quality enhancement in institutional long-term care can be based and which should allow a commitment to action to flourish.
